After numerous explorations on the experimental conditions, the pure phase of Ba 5 Cu 8 In 2 S 12 was obtained by stoichiometric reaction and quenching at 1173 K. The homogeneous target products were checked by the powder X-ray diffraction (PXRD) data using a Rigaku DMAX 2500 diffractometer with Cu-Kα radiation.
The resulting pure phases of title compounds were ground into a fine powder and subsequently hot pressed around 773 K under a pressure of 100
MPa for 1 h. The obtained pellets had relative densities no less than 98% of the theoretical value.
Property Characterization
The solid-state optical absorption spectrum was performed at room temperature using a Perkin-Elmer Lambda 950 UV-Vis spectrophotometer. The thermal stability analyses were measured on a NETZSCH STA 449C simultaneous analyzer.
The thermal conductivity were measured by laser flash techniques with a Netzsch LFA 457 system and calculated using the formula
where D was the measured thermal diffusivity, C p was the heat capacity estimated using the Dulong-Petit model (C p = 3nR, where n is the number of atoms per formula unit and R is the gas constant) and d was the sample density. 1 The uncertainty of the thermal conductivity k is estimated to be within 5%, considering the uncertainties for D, C p and d.
Single-Crystal X-ray diffraction (XRD)
Single-crystal XRD at room temperature was collected on a Mercury CCD diffractometer with Mo Kα radiation. The absorption correction was done, 2 and
Electronic Supplementary Information
-3 -structures were solved by direct methods and refined using the SHELX-97 software. 3 All atoms were refined with anisotropic thermal parameters. Note that the Cu5 atom was refined as split site (e.g., Cu5A, Cu5B and Cu5C) due to the high atomic displacement parameter and the occupancies were refined to 21%, 42%, and 41%, respectively. The coordinates were standardized using STRUCTURE TIDY. 4 Crystallographic data and structural refinement details are summarized in Table S1 , the positional coordinates and isotropic equivalent thermal parameters are given in Table S2 , and important bond distances are listed in Table S3 .
Computational Section. Electronic structure calculations are performed using the general potential linearized augmented plan wave (LAPW) 5 method based on density functional theory (DFT), 6 using the Predew-Burke-Ernzerhof of generalized gradient approximation (PBE-GGA) 7 for the exchange and correlation potential. The calculations are performed by using WIEN2k. 8 The k integration over the Brillouin zone was performed by the tetrahedron method 9 using a 5 × 5 × 7 Monkhorst-Pack mesh.
-4 - Figure S1 . Coordination geometry of Ba atoms with Ba-S distances. (2) c (Å) 10.509 (2) α (deg.) 90
GOOF on F 2 1.13
Largest diff. Peak / hole (e·Å -3 ) 1.76/-1.26 (7) 
